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(57) Abstract: A catalyst for bulk polymerization or vapor phase polymerization which has a high catalytic activity in bulk polymer- 
ization or vapor phase polymerization and which, when used in the presence of a small amount of hydrogen, gives an olefin polymer 
having excellent melt flowability and stereoregularity. The polymerization catalyst, which is for use in the bulk polymerization or 
vapor phase polymerization of an a-olefin compound in the presence of hydrogen, is one obtained by contacting the following in- 
gredients (A) to (C): (A) a solid catalyst component comprising (a) a magnesium compound, (b) titanium tetrachloride, and (c) a 
dialkyi phlhalate (each alkyl represents a C3.20 linear or branched hydrocarbon group), (B) an organoaluminum compound, and (C) 
an organosilicon compound represented by the following general formula (1). (R')(R^CH2)Si(OR^)(OR'*) (1) 
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v^yyyy. y^u^y'^)v-2-:^=^)V':/=^)vy:^v^yyyy. y^yu^ 
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1 - y;i/4?;i/z:;wy h^z^i^^y. i - y;W3}^;p-;w v^>5^ji' 

2 - J JV-^JV^LJV^ Vy^^JVzy^ h^yyyy. 2 - J )i'^Jl-J\^^ V^>^)U 

-y^h^yiy'^y. 2-y)V-^^jv:=.jv-2-y^^)\^-:^^)wy;^h^yy'yy. 2 
- J jv^jv-jv^-^^^y^jv-y^f^ h^zyy^y. 2 - y }V^)V:=^)\^- 2 - 
^^yjwy^ h^yy^ym(D—mm&^rzitzimu±o:>m.^'hiD'^:^m}^f^n 

•So 

^7c> -^^ (1) x^mt)-^n^mm^^mm^m(Dm(DMm'\ti^Titt. y 

^uzfu tf ;i/-r y :/5^;i/5^x v^yy^y. y^uy'n}d)i^ v^>^;i/>?x h 
^>^>-^>> yc'ny°n}djv- 2-^^jvy^)vyjLh^yy^y. y^uyu 
>5^;i/ vx h ^ ^ >, y^uy'n \i)V- 2 - 5^;^^^^^ 5>';i/>?x 

5^>'^>. ^^p:7>;1/-2 -^5^;|y:/^;i/>5xh^5/v^>, i^i^ py5^;v:i^ 
•^^y^)vyjL v^yy^y. y^uf^ji- 2 -^^;i/^:^^^y;i/>?x h^e/i^ 

p^>5^;i/-< y y5^;i/s^x h^yy^y. y^ p^>5^;k y ^>5^;w:;?x 
s^>">^>, '>^p^>^;i/-2-^^;i/y'5^;i/S^xh^->>'^>, i/^p^ 

y^ u^^y)V^'jy''^)U-yx. h^yy^y. y^u^^yju-iv^y^JVi^JL 
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^ i^Jlt-:^^ >^Jl^zyJL h^S^i^^y. zy^U iy)V -2-^ z^JVi? 
X h^V>"^ >, 

1 -y;i/4^;px;i/-f y:/5^;ix5^xh4^>'5>^>, i -/;i//j^;i^x;wy^>5^;i- 
-y;i'5j^;i/x;v^^:r^>5^;Vi^xh^->->^x i - y;P4^;i/x;i/- 2 

2 -7;i/7j^;i.x;i^'f y >''5^;i/i^xh4^^>^>^x 2 -y;i/3if;i'x;i/'f yA^>^;i/ 
i^xh4^S/>'^>, 2-y;i//i^;i/x;i/-2-^^;i/y"'5^;i/>?xh=^>'e/^>, 2 
- y ;i/:j^;i/x;u:t-:^^>9^;i/s^x h^->->^ >, 2 - y )V^)V:=.)V~ 2 - 

->->^>; ~>^n^>5^jwy:7^5^;i'>'xh^>'$/^>, 5^i7p^>5^;i/-i' v:/ 
(2) 
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R^CH^S i (OR3) 2 (OR*) +RiMgBr-> 
R^(R2CH2)S i (OR3) (OR") +MgBr (OR^) 

[;Kf5^5S:4', R\ R\ R3 43j;rJCRm> — IS^ (1) tC*5tt^R\ R^ R«*5 

:L(D^3tS,^f5^mmz^\^^'T:. I^m'&tlR'CHjS i (OR3) ^ (OR^^) 

T#^o ^LT^ mi^'ft'g-if^R^CHsS i (OR«) ^ (OR*) tC^fLT. 
^'U::i^-;mS (R^MgBr) ^il^bT. — (1) Tra^n^Wm^ 

(3) IM« 

^fz. (C) ;7g:b^©^^^-r^^t:'&i|^cD^ffl«§. (B) ^^®«T;i'5:^'i7 
;::©affi(S. M-^^ (c) o. o o 5^:;i/7fe^i7^cC^<h, m 

^ (c) m^(Dmmmi)\ 2^)v^mx^h. mzmmmmyt^m-^'h^-^ 
i.rzf)^-Di:. ^^i)^^ (c) fj^^(Dmmm^. o. oo7~i. 5^;KDiBHi^ 

2 (Dmmmmi 

'^m^7Km^^T\zm.nm^'r^rzib<Dmm-c$>^x. tib (a) ~ (o 0.^ 

(A) (a) -7^^-zyry2^it^^t. 

(b) mmt^^yt. 
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( c ) 7 ^ )i'm-JT)v^)v {y )v^}vmtmMWi 3-20 ©iaiit>c^{b7K^a 
'Z-^mizmcT (d) mmt'r^mit^f^t. 

(B) ^mrji^=:L^A'(t^m 

(c) TtH— (1) •v^iD-^n^^m^^m^t'^^ 

(RO (R^CH,) Si (OR«) (OR*) (1) 

1. (A) f^^ 

X. mi(Dmmmmjziiiir:i> (a) !^^^tmmj^izmux$)^o ltct^^-dx. zl 
ciT© (A) ^mz'D\-^x(Dmm^mmT^%(oh-t:bo 

2. (B) 

(B) ^^t.mMmznm.x-h^. vtc-^^-ox. z.z.x(d (b) 

3. (C) ^^^^ 

m2o:>mmmm\z^n^ (o ^^©way-f^Yb^^/tt. mi(Dmmmm\z 

(C) ^^^I^M6^(:imiTab^o b/t/J)^oT, C^ITCD (C) ^6^\Z'D 

v^Ta5i5&Bj ^#pi§-r^ CO <h-r 
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1. jvv^m^mM^^o)^mM 

mm^^iz^^n^^^yM'f' (Ti) izmwvT. Timmy!)^. Km^miv 
z-o^mm-^. A^:^-^^/vu^m^mmm<Dmmm (t i mm) fj^o. o o o i s 

m(Dmmz':)\^^x%mm^zmmtni^m^i}^^^n:^-c^^o 

-^hjumrco. 0. 0 0 1-0. 5^^j=Eji(Dmm\H(Dmizf^^^^fji^mmL 

•t^^h-/i^^D0^V<. 0. 0 0 5~0. 3^^)^Jl(DmmP^(Dimzt^^J;:^ 

rj:i$.mmt-r^ z. t^^-^ e> iztif^vi^o 

2. a-^\yy yit^m 

— jiS^ (5) TS$n§a!-:^l/:7-Y Wb^tjT^WSbV^o 
R«-CH = CH2 (5) 

[— IS^ (5) R^tt. 7Ki^JM^^fc^i^'fb7K^»T^$>§„] 
^7t, ^O^^s^^bTK^^oij-a-, ^?nTSoTt)J;<. ^fe«:^tSfnS^#tr 

-y^>^ i-^>7">, i-^^-fe>. i-^y'^ry. i--t^^y. 1-^ 
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-fe>. 3-^5^;i/- 1 -^>5^>. 4-^=^)1- i-^>^y. e-;i/~>ii7D^ 

3. "^mm-^ 

1 0-1 0 CCOigH^^a^t^I^feV^T, Sffi~5MPa (^^-i?) © 

i^^i^»t:iMbT, 0. i~i, 0 0 omm%(Dmm\H(Dmt'r^z.^ji)^ 



(1) m^m^ 

ts.^. a-^yy ^ y\\:,-^m^^m^-t^m'^\zn.. a-^yy^ y^t^m 
]^^(D=Ey'^-. Mpi-U. y'^-yjiyt^E(D-yjLymm^m^^i^mt^z.t%t^ 
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(2) S€r^# 

-2 0 ox:(Dmmp^(Dmt-r^^tf}m^i^<. s o~ i o ox:(Dmmp^(Dm 

(3) mm^mm 

;i-^a-&-r^<h<ht)l^, ^^7K*:$^J±^0. O 1~5MP a^tSHf^^m^T^ 

EE7j)t 5 M P a § i: . ^^*:^>Mfi;T bT^T, # e> n§ ^ 1/ :7 ^ >m'&#:(D 

b;^c*^^oT, y^VV^m'&^-r^l^®7K*:$^JE&0. 1 ~3MP aOD^fflp^coft 
<t-r'5Ci:ds^J;0^SL<, 0. 5~ IMP a^DigHP^^ffiiT-Sili^^^t^efC 

(4) 
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mf^6^\z^^n^^^ yw.^ (Ti) \zmM\^x. Ti'^mA^. Km^m^)v 

z(Dm^u. t-^ij^^mMm-^mmmo^mmm (t imm) -mo. o o o 1 5 u 

f)^i^^)=e)v^m7L^h. m^Km^mm-r^zt.tmmt.f^'otc'o. ^m(D 
tMmz-Di^ThnmzmM^htji^M-^'^^^^rc&'c^^o 

hji^mr^^. 0. 00 1-0. 5s.^j^)v<Dmmp^<^imzts:^^vt^m.mmtT 

^C:<h;05^J:D$f SL'<, 0. 0 0 5~0. 3 ^^J=E)l(Dmm\^0)imzys:^^'Df^ 



wo 01/81433 



PCT/JPOO/03234 



29 

3. "^mm^ 

a-:tuy^ y^h^m^m'B- 10-10 o°C(Dmmo:>um\z^^^x. 
5MPa {^—-J) (Dffi;'jT^f/i«'gr$-frS;i^/OW*bVio 



(1) m^m^ 

a-a-Tt) j:v^b, afe^v^jA, m^(Da-^uy4 yit'^^o^m'txh'o'ch 

(2) a-^^^ 

a-^uy^ ym^!^(Dm.mM'^^^tLT. ^(DM^um^. aa, so 

— 2 0 0'C<7)tgHl^©Mi:-r^^:i;6W*L<^ 6 0 — 1 0 0 t:(Z)|6Hl^(Z){it 

ctoT5iJi:^s^n§/&^, a^, 5^-2 o»i<Digffli^©M<h-r§^:i:^w^ 

L<, 1 0 31^-1 OB#rBl®^ffll^OMi-r^;i<i:;0^'cfcD$f^L^Vio 
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nM^T^tht^iz. mWKm^^l^^ 0 . 0 0 1 — 1. 2MP a(Dl6Hl^(Diit<h 
bfc/O^oT, ^tia-^^-r^P^cDyK^^EE^O. 0 0 5-1. 0MPa(7)igSI 

(3) mm 



x%^n^:ti^y4 >M^^x$)^o 

1. :^)]/hyu~U—b (MFR) 

^uy-^ yM'^Wo:>}^)ihyu—u~h (mfr> j i s-K7 2 i oi;i2pm, 

230 °C. 2. 16kgf/cmM21. 2N/cm2) ^, 0 . 0 1- 

5 0 0 g/1 o^(Dmmp^(Dmt'r^z.tf}'^»^v\^\ 

iKDS^fi, :^^:^^^:tUy^ >m'^^^(D;<)Vhyn — U—h:^^. 0. 0 1 

1 o^^moDmtfji^ii. mm'mmv<is.T'r^m^-^^^^rzibx$>r)^ — 

5 0 0 g/1 0^^mXfzm^f3i^t. :tUy^ >a'g-#:®,aK*^^L<<STb 
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0 g/1 o^<Dmmp^(Dmt-t^^ti}^^^tif^v<. i~i o o g/i o^<d 

2. m^^m [7?] (Dmm 
±rc. :tuy yom-^i^om^^m. It]] o. 2~6d i/g©igisi^ 

[77] 7^5, 6d 1 /g^m^fctttfj:§t, fi^^14/?>^^^b<{£TT^^'& 
b;^;e>^^-DT> ;e>^;^i§:^lx:7Y >S^#:®|S#3|?,S^ [7?] 0. 5~5d 1 



wo 01/81433 



PCT/JPOO/03234 



32 

-l/-h(Dfi^fe^:f{it^M I ib. A;i/^fi'g-Bt(D7jc^^JE (MP a) ^P„tb, 
A;U/7a'&B#CD^JE (MP a) T-tVTct^iZ. OTCDli#iC (2) 

MI^l. Oexp (10. 5XPh/Pt) (2) 

z.(D^.. mim^^^iy-xM^wmzmn-t^t.. ^(D^otmm^ (2) 

^fflMI*Tr«, 0. 2 5 MP a (<!r-S?) ®7jc^:fe^ffi^ti^i.^<J:$n§(D(C^b. 

-^^m(Dn)\^^m.'^mm^~^\%. 0. isMPa (y— :/) (DTKm^JE-r+^-rr 
vxn^n^-^uy^ >m^wx$>^o 
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1. p<;L'h-7P— 1/— h (MFR) 

■^uy^ ym'^Wo:>^)vvyu~-v— v (mfr. j i s-K7 2 i o \zmu. 

230 T:. 2. 16kgf/cmM21. 2n/cm') ^W) ^, 0. 0 1- 

5 0 0 g/i 0 6^(Dmmp^(Dmt.-r^z.L-i)m^v^^. 

c:©Jifi^l> f^t-^^^vy -OM.^i^(D:^)VVyU'-v—Yifi. 0. Gig/ 

5 0 0 g/l 0^^^@^fc{il<h/j:^i> >m.-^W-0:>^um.im\^<^~rV 

hfcfj^^x. ^ >m^^(D^Jlhyu—U—h^. 0. 1~3 0 

0 g/l 0^cDtSHl^cDM^T§Cia::;^>^^J;f9$?^U<, l~100g/l 0^(D 

2. mm^m. ivi (dm^ 

^Tc. :^Uy -<ym^it^(Dm^^&m [??] ^, O. 2~6d l/gCO|gHl^ 
;^^/6^^^1/:7^ >«'&#(^EIW*ifei^ [77] 0. 2cil/'g 

$m [7?] -^i. 6d 1 /g&M;^fcfii^;^j:'5<h, ^3#14:!&^^WL'< ^STT^tJ-a- 
VTc-^^-dX. f)^-fy^^:tUy4 >m^i^(Dm^^m O. 5~5dl 

f^^. -fy^-fj^^mm^m. [77] T•h^u>^^4•^ 1 3 5'c©^#{;iT. 

3. ^^i^y^m^m 
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-u-homtm^Mi tv. m.^m'^m(D7m^s. (Mpa) ^p„<hb. 
mm^m(D±j£ (MPa) ^F^thrct^iz. uTcom^^ o) ^m^T^ 

MI^O. 045exp ( 1 5 5 X P ^/P (3) 

TKmrnrnz^-DX. mm^mzmn^tthiz. mmm.mi±'PiLi^mnm(Dj'^^y 

tiTc^uy^ >m-^i^x^^ctiimm-^n^o 
X. {^mo)7Kmmijaxmt^^tizf3i^. 

m^i^^^nr^^^m-^. ^1^t^(Dm.^m^mmmxu. o. isMPa i^—y) © 
7Km^j^BEi}^'Ji^-^t'^n^(D\znv. ^mM<Dm.mM^mmmx\t. o. 0 9mp 

vfc^^-ox. >z-W7i<~m'^j£-^mT'r^z.t'^^^. :tuy4>m^i^<DiLi^m.w\ 
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1 ] 

(1) m^mmm^(Dmm 
® (a) m^t (d) m'^t<DmMi:m 
^mm^vfct^^mo . 5VyhJU(Dmwmii^~-Day^x=imz. (a) ^ 

2 . 45 U U >:/ b;i/a)M'fb';r'i' m^inx-, ^(7)t^^T\ 2 OrJ^fslMJ^bfco 
(D (c) fi£^©SMx@ 

45 U U h;i/»Lfeo 
(3) (b) ^ig^<DMMX@l 

(b) J5g^<hbT> 7 7 5 U U h;l'©agi^'fk5=-^>^. iSTn-h^^ViX^ 

(i) (b) ^5}'©1tMX@2 

^V^iT, =■:::' □:7^;^zrf^lc, 1 0 0 5 U U y h;^«;^:^-^^>^jjDx. M 
i>:Vi-e. Hoo:7^xzii^t^ (b) 0.^tvx. rat^ib^^S' >^ i 2 2 5 u 
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(2) S-^ 

/^bfc^, 4 0 0ml CD^nif l/^^y-T— ^?^l/^;H?^:ni$^bJ^j;;&^^^#Ab 
:^(D:^—V^—:fmz. 7\^m-^X^lUV aittSi:^^o\zU^\^. 8 Ot: 

i^viT?, ^^:^7s-eB^$nfe 6 0 5 u u h;i-®M^^Ai^;^?>e.> 

(B) i5!Jc^(^ h Ux5^;PT;I^5-^A2 5 U^^l'i, 

(C) ^^C0'>^ n^4^>';P'f yy5^;^>?^ h4^5>5>^>-0. 055U^;i/^, 
(1) TiUMLfc (A) ^^(7)|SI#M^^^ (T i 0. 0 0 15U* 

#e>nfc#uyDei/>/^'^^-j:i. ^^fn^jtbT. i, oooppmOT;^ 
Tu >m:^f;i'e/':7A (B*m («) m) ^^ni, 5 o o ppm(DDHT-4 

A iWrnit^ m) ®) ^WM\^. M'ffcl^ih^iJtbT? 5 0 ppm(DP-EPQ 
(^j7^U7>h (^*) 43c±:D^\ 1, 5 0 0 p pm©'l*;i/:^V^:/i^7. 1 0 1 0 

0 0 0 ppm(DPTBBA-A 1 {'XBif-'i y^it^ZLM iW) U) ^mwl^t^o 

(3) /3^U:7°Dh:l^>CDW0 
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ntci^^^m: 1 \z^To 

Q;^)Vhyu — U—h (MFR) (Dm\^ 

J I S -K7 2 1 0 tc2pmb, 230 "C. 2. 16kgf/cni2C2 1. 2 

©HW*.^^ [77] (Dm^ 
[«^J2~4] 

*»!l2-r«. yDh°l/>S'&Bt®7K^^i£&0. 2 5 MP a (^->^) ib, 
«F!l3T«. :7°nlf l/>m'B-0t©7]<:^^iE^O. 5MPa (^-5^) <hL', ^ 
»!)4T1i. ynh°l/>a'B-P#®7j<S:$3'ffi^O. 7 5MPa (^-S^) iibfe;! 

^}t. mmm i ~ 4 tmmiZ7km^^ x^^tiz. u t'p tr ^>$^ti^*ti/\vL' 
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^MiM 2 


zf^WaV'i <-> 








}^)\/^ 








Asfc^ (mmol) 


0.001 


0.001 


0.001 


0.001 




a : 


Mg(0Et)2 


Mg(OEt)2 


Mg(OEt)2 


Mg(OEt)2 


m 


b : 


TiCl4 


TiCl4 


TiCU 


TiCU 




c : 


DNBP 


DNBP 


DNBP 


DNBP 


m 


d : 


SiCl4 


SiCl4 


SiCl4 


SiCl4 




(mmol) 


TEA 
2.0 


TEA 
2.0 


TEA 
2.0 


TEA 
2.0 




(mmol) 


CyiBviSi 
0.05 


CyiBuSi 
0.05 


CyiBuSi 
0.05 


CyiBuSi 
0.05 




m-&mm (^) 


60 


60 


60 


60 


□ 


a^as CO 


80 


80 


80 


80 


7m^J£ (Mpa) 


1.0 


0.25 


0.5 


0.75 


(Mpa) 


3.7 


3.4 


3.4 


3.4 




(kg/g-TL) 


980 


1360 


1250 


1100 




H^^i^jS (dl/g) 


1.28 


2.10 


1.60 


1.50 




MFR (g/lO^b^^) 


24 


3.5 


8.4 


15 


(wt%) 


98.9 


99.0 


99.1 


98.9 



*CyiBuSi: ly^U^^-y)]/^V^=^)]/-J^ h^->$/^> 
*DCPDMS: -Jiy^ U^y=^)Vz>:^V^i^lyzf> 

* TEA: h u x5^;i/y;i/5 zi^ A 
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m2] 





tum^u 1 




























AJ^ (mmol) 


0.001 


0.001 


0.001 


0.001 


0.001 


0.001 




a : 


Mg(OEt)2 


Mg(0Et)2 


Mg(0Et)2 


Mg(0Et)2 


Mg(0Et)2 


Mg(OEt)2 


m 


b : 


TiCl4 


TiCl4 


TiCU 


TiCl4 


TiGl4 


TiCl4 


m. 


c : 


DNBP 


DNBP 


DNBP 


DNBP 


DNBP 


DNBP 


d : 


SiCl4 


SiCl4 


SiCl, 


SiCl4 


SiCl4 


SiCl^ 






TEA 


TEA 


TEA 


TEA 


TEA 


TEA 




(mmol) 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 






DCPDMS 


DCPDMS 


DCPDMS 


DCPDMS 


DCPDMS 


CyiBuSi 




(mmol) 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 






60 


60 


60 


60 


60 


60 


>^ 


m^m. cc) 


80 


80 


80 


80 


80 


80 




(Mpa) 


1.0 


0.25 


0.5 


0.75 


0 


0 


±J£ (Mpa) 


3.7 


3.4 


3.4 


3.4 


3.4 


3.4 


If 


(kg/g-Ti) 


960 


1360 


1280 


1150 


880 


890 


IMiSt (dl/g) 


1.44 


2.6 


1.95 


1.89 


3.1 


3.2 


m 


MFR (g/10^) 


14 


1.2 


3.8 


5.6 


0.5 


0.5 


;TS?^^ (wt%) 


98.9 


99.1 


99.0 


99.0 


99.1 


99.1 



immmsi 

(1) SI#:tt^S^^C7)M 

(2) m^:ijm 

(y-s^EE) iztsi^^n-mxi.. mm\z. T^misy.^. is^^m^o. osMPa 
ht^^^-D\zmxvr^. -fa^iuyio'x^. ±^^7.m^. 2. smp 
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(B) ]^^C0hVJ:-^)VT;l^=.^J^2^V=EJi't. 

( 1 ) ^mmvTc (A) j^^cDmwmmj^^ (t i m^^^fc 590. 0055 

TU>m:^;l/>"!7A (B:*?ftii TO m ^^XS\, 5 0 0 p pmODHT- 4 
A (mfn^fb^ m) m M^tlS^ih^J-hbT? 5 Oppm©P-EPQ 

(^■^UT>h m) m ^i:XS. 1, 5 0 0 p pnKD-f 1 0 1 0 

(^A* • ;^^>'-V;P-T-^^5;^7;PX <m m iz. ^Wn'mMhl.'X. 2, 00 0 
ppm©PTBBA-Al (;^S2^^ >^fb#Xll TO ^^JoLfeo 

(3) Ti^UyPtil/XDWfffi 

l^-h (MFR). [77], ^^TS^-:r^ly^m^^(Dm'^^fr'ofz.. 

6 ~ 8 ] 

^mS\\ 6 y n tf 1/ >(D^^gm-&B#(7)7K^:J^ffi^ 0 . 0 1 MP a (^-i^) 

ib, IIMM7i:r^l, ;5^/6^§7jc^:$D^ffi$0. 05 MP a (<^r-v?) <hU. 
8T(S. :^^:!5^^7KS^jaE^0. 9 MP a {^—-J) i: bTt d iiJj^^fS, ^tl^^n 
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[Jt^M7~l 0] 

[mmi i43j:txi 2] 

itt^^J 1 1 43cl:C/ 1 2 7i<.m^m^ 0 MP a (y'-v') C: i:^^ 

[tb^Ml 3] 

Jt^ffdl 3 -c?(i> ^^JiLTn-^y^>^2, 8 0 0 m 1 ^ffl l^fc;i<hJE;^^ 
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MM^U 5 


^mWn 6 


















Afj^ (mmol) 


U.UUo 


U.UOo 


0.005 


0.005 




d • 












U . 








ilL/i4 






J-/ IN ±>sr 








m 


d : 


Rim 






OlOi4 




(mmol) 


TEA 
2.0 


TEA 
2.0 


TEA 
2.0 


TEA 
2.0 




(mmol) 


CviBuSi 
0.5 


CviBuSi 
0.5 


CviBuSi 
0.5 


Cvi"RuSi 
0.5 






60 


60 


60 


60 




rn^m. CO 


70 


70 


70 


70 




7>c^JE (Mpa) 


0.03 


0.01 


0.05 


0.09 


(Mpa) 


2.8 


2.8 


2.8 


2.8 




(kg/g-Ti) 


1340 


1260 


2020 


2170 




EI#*i^ (dl/g) 


3.3 


4.0 


2.1 


1.7 


m 


MFR (g/10^) 


0.3 


0.1 


2.6 


9.0 


(wt%) 


99.1 


99.0 


99.0 


99.0 
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PO&i^i 7 


liM^i o 




tiM^i 10 


tiMM 11 


iiM0i 12 


iWt^i 13 




















AR£^(inmol) 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 




CL ■ 


Mg(OBt)2 


Mg(OEt)2 


MgC0Et)2 


Mg(0Et)2 


Mg(0Et)2 


Mg(0Et)2 


Mg(OEt)2 




b : 


TiCL, 


TiCl4 


TiCl4 


TiCl4 


TiCli 


TiCl, 


TiCl4 




c : 


DNBP 


DNBP 


DNBP 


DNRP 








m 


d : 


SiCl4 


SiCl4 


SiCl4 


SiCl4 


SiCl, 


SiGl4 


SiCl4 




tSwOT 


TEA 


TEA 


TEA 


TEA 


TEA 


TEA 


TEA 




(mmol) 




O A 


O A 


O A 


2.0 


2.0 


2.0 






DCPDMS 


DCPDMS 


DCPDMS 


DCPDMS 


DCPDMS 


CyiBuSi 


CyiBuSi 




(mmol) 


A AK 


A AK 


A AK 


A AC 
U.UO 


A ACT 

0.05 


0.05 


0.05 






60 


60 


60 


60 


60 




fin 




CC) 


70 


70 


70 


70 


70 


70 


70 




(Mpa) 


n AQ 


U.Ul 


A AK 

(J.Uo 


u.uy 


A 
U 


U 


O.Od 




^idE(Mpa) 


2.8 


2.8 


2.8 


2.8 


2.8 


2.8 


2.8 




(kg/g-Ti) 


1310 


1050 


1950 


2120 


960 


790 


980 




4.0 


5.2 


2.8 


2.3 


5.5 


4.2 


5.5 




MFR(g/10:^) 


0.1 


0.03 


0.7 


2.5 


0.02 


0.08 


0.02 


^:»fl(wt%) 


99.1 


99.0 


99.0 


99.0 


99.0 


99.1 


99.0 
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if ^ ® SS H 

-dx. TI2 (A) ~ (c) m.^^^m-^^xn:^z.t^w^t-r^jvvi7m^m 

(A) (a) -^Cf^-iyOMt^mt. 

(b) mmt'f-^^iz. 

(B) mmyji^-^A^t^m 

(c) TiB-is^ (1) xmfD-^ri^^mir^mi\:^m 

(RO (R^CHa) S i (OR3) (OR'') (1) 

MSxi: (1) 4^, RM^, mm^3--i 2<Dmm^m<t7mm. R^t. mmm. 

3-20 (D^lllJJi^^YtTK^S, R3 ^Bd^D^R" i^^ic 1-20 (D^^tT^mM^ 

2. ififB (C) m.^\Z^\>-f^R^f}^. iy^U^>^)Vm^rMiyi^U^:^zy 

3. MfB (C) ^53^:0^% iyi7U^>^)l^V':f^;i^z^^h^iyiy^>^rcil/t 

4. MIB (C) OT©H^S^tC<i;Dt#e.n^^^^'r^{b'&J^T$) 
^ d <t $4*ti5[<i:-r^it^lS 1-3 (DVim>6^-^lCtBtfe(DA*;^iJ7m'&fflMiSo 

R^CH^S i (OR3) 2 (OR^) +R^MgBr-^ 
RXR2CH2)S i (OR3) (OR^) +MgBr (OR^) 
[SJ^^^^", RK R^ R^*5cfctKR*^i. —^5^ (1) iZ^n^R\ R\ R3 ^ 
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5. mMm'\^^6 0 0 kg/gT i^±(Dmii'r^^t^^mt'r^m^m 

6. mm (A) fj^m^. (d) fo^^tvx. ■^(b\zmmt^-(m^^m-^'^ 

7. tuts (A) }^^f)K &.T(Dj:%MO^(^^m:kizmmv'm^n^mw 

(D (a) -T^^T^v-'^A'fb^^.h. (d) Eg^jb^r-rm<t^^M$-&^I@ 

(D (c) y^)imz^T)V^)i (t;v^;1'S«^^^3~2 ocDiaii^bcj^^bTK^ 
(3) (b) Gam'fl::5^:$^>^i«ta^:fe^-e^tM$-&§x^ 

@^^k7K^I^1^^J^ffiViT^#m. (b) l2a:^^b5^i5'>^$e>tcmj]PbT. 

9. TIB (A) ~ (c) f^^^mm^'itTfsi^wv^m^mmm^m^^T. 

(A) (a) -T7/:r->"j7A^b^#;<t, 
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(b) mmt^^y^. 

(B) ^mTJv^^^M.m^m 

(c) TfB-iiSx?; (1) -cmti^ti^^m^-fm^t^m 

(RO (R^CH^) S i (OR^) (OR*') (1) 

3-20 o)^m.'^mih7^m&. ^^zsr'^ ^t. ^mm. i ~ 2 o omtymm^ 

10. mn^7m^}£^0. 0 1~5MP aO^Hl^cD{l,i:f ^C:<h^#M<h 

12. Tt2 (A) - (C) ^^^^t^/^Vl^^a^ffl^ffi^fflV^T^ 7mw^ 

(A) (a) •v'^T^>^^'A^k:^t)<^:, 

(b) mm\:.=f-^yt.. 

(B) *ilT;i/5r.'^A^b'&tl 

(c) TfB— (1) -e^t^^n-g.wa^'f^'fb^^r 

(RO (R^CH^) Si (OR«) (OR^) (1) 

[-ilS^ (1) 4>, RHi. ^m^3~l 2(7)flgiS5t^{fc7Km^, Rm. j^mic 
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3 ~ 2 0 (D^m.^m<\:ymm. *ckt/R" mmn. i ~ 2 o (Dmtymm-^ 

13. J I S-K7 2 1 0 t2ptib. 2 3 0°C. 2. lekgf/cm^cD 

^#-r?pij^$n^:^i/>'^ >a-&#:(D^;i/h:7D— 1/— h^o. o i~5 o o g 

14. tfifB:tl/:7^ >a'&#(0p<;i/h:7n— I/— hoffe^iS^M I tb. 

;Ui:7 a^Bt(D7K^^SE (MPa) ^P„<hb^ A^jl/^m-^BtO^m (MPa) ^ 
Pr^^Tct^lz. OTOM^^ (2) ^^t^-r^^i:^i|tm.i:T§»^:ill 3 
lCf3m(7) >m^ito 

MI^l. Oexp (10. 5XP,.,/Pt) (2) 

-pt. TIB (A) ~ (c) ^^^mm-^'itxf^^z.t^mmh'r^mmm^mm 

Mo 

(A) (a) -^^'^--yyAit^mh. 
(b) mmt^^>t. 

(B) mMr)l^=-^A^t^i^ 

(c) Tts-^^ (1) •vrntD-^n^mmdr-fmit'^^ 
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(RO (R^CH^) Si (OR^) (OR") (1) 

3 ~ 2 0 (D^mtm<\:7m&. *5i;t/R" mmwc i 2 o (Dm^tymm^ 

17. MtB (C) ^:^^}C:fett-SR^ i^^ u^y^Jim^fzU-y^ 

18. mm (C) >'^p^>^;i/-f yy^;i/>?;^ hc^>'5>^>^fc 

R^CH^S i (OR3) 2 (OR*) +RiMgBr-> 
Ri(R^CH2)S i (OR^) (OR*) +MgBr (OR^) 
[^Jl;:^4^^ R\ R^ R«*5^tXRMl, —m."^ (1) lC:j3tt§R\ R^ R^43 
d;rXR* i; IWlit©!^^-^ ;g>o ] 

2 0. M^V?&tt^7 0 0 kg/gT ii^;(±(7)^<h-r^^<h^#ma:-r'5»5fc 

^15-19 (Dv^Tn^^^— :sictBm<^^=mm'&fflM^o 

21. mm (A) (d) fiK^diL^T, ^ &izmm<ty-f m^mm-^ 

22. mm (A) 6}c^/^>^\ OTcOX^M(i)~(D^|ili^!5(:{C^ML.T#e>n'5.H 

i^mm!^^-v$>^^ t. ^w^t.-^-^mim. 2 1 \zmm.(j:>mM&'^^mm^o 

® (a) •T^*:T-->r>A^b'&i^^:. (d) Mfbir-T^i: ^^^$-&SX@ 



wo 01/81433 



PCT/JPOO/03234 



49 

(D (b) Egm'fb5^^>^«vat»cMTigM^-t±^x® 

® (b) M^t:;5^i$7>$K'^i|;«cl^TSM^i±§X^ 
;|^liT^M^-&-5X® 

2 4. TSB (A) ~ (C) ^^^Sto^iiTy^cC^M.M'&fflMIS&fflV^T. 

(A) (a) •^^■^■^=>''OM\:.-^m}:L. 

(b) mm\^^^y}i. 

(B) ^mrju^-^A^t^!^ 

(c) TfB— 1^^ (1) Tr^t^-^n^mm^-^mit^m 

(R>) (R^CHo) S i (OR3) (OR^) (1) 

[-1^^ U) RHi. j^mi^3~l 2 0^g]g^;^-fb7Km«, R^fS, j^m^ 
3-20 (Oj^m^mVCJi^mm. R2 *5 J:D^'R^ j^*^ 1 ~ 2 0 (Dm\:>7\mm^ 

2 5. tulBTK^^ffi^ 0 . 0 1~5MP a©|gHl^(Dmi:'r^Cl<i:^«l#^<h 
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2 7. TIB (A) ~ (c) m^^^t^m.mm^mmm^mi^^x. 7K*#&t 

(A) (a) ^^^^-^y^Mt^mt. . 
(b) mmit^^y^. 

(B) mmTJv^-^Mt^^ 

(c) TIB— (1) -vmit^-^ri^^m^-cmit^m 

(R') (R^CH,) Si (OR3) (OR'') (1) 

[-^s; (1) 4^, R'lt. mm^s-i 2(Dmm^m<\:7mm. R^t^, ^misc 

2 8. J I S-K7 2 1 0Jc2pi!ib, 230 "C. 2. lekgf/cm^© 
^ff^T^I!l^^tl'5:tU:7^ >M'g-#:®^;Phr7n-l/- h^O. 0 1 ~5 0 0 g 
/l 0 5^CDfSffl|^(D{i^-r ^^<hS#ttiT-g.Bf^Ii2 7{Cf3m(7):ri/:7^ >S 

29. tufB::^!/^^ >fi'&#:0><;Ph:7P-]/--h©|fe^M^M I <hb. ^ 
tSfiB-flt^TK^ry-aE (MP a) ^P^jtV. mmM^m(D±}£ (MPa) ^Pt 
izlyfc^^iZ. RTOM^S: (3) ^^iS-r'SC^^#i5[t-r^i*^]S2 7*fc 

2 8 {ZtEm(D:tUy^ >m^^o 
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